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PURPOSE OF THE STUDY

DOES THE RAMS MODEL PRODUCE

“MORE REPRESENTATIVE” WIND FIELDS for NEW ENGLAND

THAN OTHER AVAILABLE 3-DIMENSIONAL WIND FIELDS?

HOW WELL DOES RAMS REPLICATE MEASURED METEOROLOGICAL PARAMETERS

AT THE SURFACE AND IN THE LOWER BOUNDARY LAYER?

HOW INTENSIVE AN EFFORT IS IT 

TO CONFIGURE RAMS TO ROUTINELY GENERATE

HIGH RESOLUTION SPATIAL AND TEMPORAL WIND FIELDS

FOR THIS REGION?

Archived 3-D Fields could potentially be used for:

1.  REGIONAL AIR QUALITY MODEL INPUT 

2.  METEOROLOGICAL FIELDS for use in calculating

“local scale”    AIR MASS BACK-TRAJECTORIES



OPERATIONAL SETTINGS for RAMS 

RAMS-NE STUDY



RAMS OPERATIONAL RUN NUMERICS & PHYSICS



RAMS OPERATIONAL RUN PARAMETERS : DOMAIN



DOMAIN UTILIZED 

RAMS-NE STUDY
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ASOS & Local     Surface 
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Digital Elevation 
Model DEM Map

from  

USGS Data

3 Km Grid 
Domain



CHARACTERIZATION of SITES and 
METEOROLOGY for STATISTICAL ANALYSIS 

in RAMS NE STUDY



1) Plain or Broad Valley – Where terrain higher than 500 meters is generally 
greater than 10 km. distant.  Less than 10 km distant 
the terrain is most generally defined as gently rolling.

2) Complex Terrain (Valley) - The site may be generally defined as in a local valley 
of sufficient depth and steepness of slope that 
atmospheric valley characteristics such as local 
inversions occur and the site is well sheltered from 
prevailing winds .

3) Complex Terrain (High Elevation) – The site may be generally defined as a 
“hilltop” or “ridgeline” location where horizontal 
wind-flow reaching the site is generally unimpeded by 
other terrain features.

4) Complex Terrain (Other) – All other sites where 2 or 3 are not satisfied with a 
‘significant amount of steep terrain’ higher than the 
ASOS site elevation (e.g. a site on a mountainside, or 
in proximity to steep terrain with insufficient 
vertical extent to have valley characteristics).

5) Coastal Regime – Where site is less than 10 km. from a coastline.

METEOROLOGICAL  OBSERVATION-SITE  CHARACTERIZATION

NOTE: Specific definitions of “hilltop” and “ridgeline” were used but these are not included here for brevity.



12 CRITERIA for  Hrly METEOROLOGICAL CATEGORIZATION



DESCRIPTION  OF   7   METEOROLOGICAL  REGIMES EXAMINED

(Based on Measurements at ASOS locations)

1. LOW WIND SPEED:  Hrly met criteria 
1,  3,  5,  6,  7,  8

2. HIGH WIND SPEED: Hrly met criteria 
2, 4, 9, 10, 11, 12

3. STABLE CONDITIONS: Hrly met 
criteria 1, 2, 3, 4

4. “Conditionally” UNSTABLE: Hrly met 
criteria 1, 5, 7, 9, 11

5. UNSTABLE CONDITIONS: Hrly met 
criteria 6, 8, 10, 12

6. POLAR CONTINENTAL: Hrly met 
criteria 5, 6, 9, 10

7. TROPICAL MARITIME: Hrly met 
criteria 7, 8, 11, 12



HOUR by HOUR

GRAPHICAL COMPARISON of RAMS Hourly WIND predictions 

to  ASOS  (and LOCAL) surface measurements

WINDS







Play Cape-Cod July 
99 Movie of Surface 
Winds



HOUR by HOUR

STATISTICAL COMPARISON of RAMS Hourly 
WIND predictions    to  ASOS Surface Measurements    

showing

Comparative “Improvement” seen over  80 Km EDAS 
Archived Field representation

WINDS











Domain-wide Wind-Direction Error Distributions

All met conditions @  20 Sites within 03 Grid

80km  EDAS Archive

RAMS 09RAMS 03RAMS 03 RAMS 09

80km  EDAS Archive



Domain-wide Wind-Direction Error Distributions

All met conditions @  20 Sites within 03 Grid



Domain-wide Hourly Wind-Speed Error Distributions STABLE Conditions:

WS<4Knts    Surf T  <= 850mb T @ 20 Sites within 03 Grid     

RAMS 03 RAMS 09

80km  EDAS Archive



Domain-wide Hourly Wind-Direction Error Distributions STABLE Conditions:

WS<4Knts    Surf T  <= 850mb T @ 20 Sites within 03 Grid     

RAMS 03 RAMS 09

80km  EDAS Archive



Domain-wide Hourly Wind-Speed Error Distributions UNSTABLE:

WS>5Knts Surf T  > 850mb T by >15C Dewpoint T > 58 F  @ 20 Sites

RAMS 03 RAMS 09

80km  EDAS Archive



Domain-wide Hourly Wind-Direction Error Distributions UNSTABLE:

WS>5Knts Surf T  > 850mb T by >15C Dewpoint T > 58 F  @ 20 Sites

RAMS 03 RAMS 09

80km  EDAS Archive



“CLIMATOLOGICAL” 

3-Month Wind Direction & Speed Binning

GRAPHICAL COMPARISONS of RAMS  “WIND-ROSE” 

to  ASOS  (or LOCAL)  “WIND-ROSE”

Also  showing

“Improvement” over  80 Km EDAS Archived Data  “WIND-ROSE”

For a few of the ASOS sites















HOUR by HOUR

GRAPHICAL Depictions of RAMS Predicted Hourly 

Surface TEMPERATURES

Surface PRESSURES

Compared to ASOS Measurements  

TEMPERATURE   &  PRESSURE



RAMS  Surface Temperature Prediction error ~ Deg F  for Particular Hrs



Time Series for part of summer 1999     North Adams  MA

Surface Temperature Error  in  Degrees  C



Play Temperature 
Difference Movie



TEMPERATURE Error Distributions for 14 COASTAL Sites   on RAMS 09 Grid

Distribution for ALL sites together shown large in center



TEMPERATURE Error Distributions  for 9  VALLEY Sites   on RAMS 09 Grid

Distribution for ALL sites together shown large in center



RAMS 03 Grid     Day-time

Temperature (deg C) Error Distribution

RAMS 03 Grid     Night-time

Temperature (deg C) Error Distribution



TEMPERATURE Error Distributions  for 3  COASTAL Sites   on RAMS 09 Grid

Distributions for ALL 14 COASTAL  sites together shown as bottom row



TEMPERATURE Error Distributions  for 3  VALLEY Sites   on RAMS 09 Grid

Distributions for ALL 9 VALLEY  sites together shown as bottom row



Time Series for part of summer 1999     North Adams  MA

Sea Level  Pressure Error  in  Millibars



Domain-wide  Ave Diurnal Variations in 3 RAMS Surface Parameters

Compared to measurement for all Met Conditions : all sites



HOUR by HOUR

GRAPHICAL Depictions of RAMS Hourly  UPPER-LEVEL WINDS  

WINDS   ALOFT





COMPARISON of RAMS Predicted  UPPER-LEVEL WINDS

To  RAWINSONDE measurements

For  4  Locations on 9 KM grid 

WINDS   ALOFT



ASOS Site HT (FT)MSL

Surface and Rawinsonde Measurement Locations

Rawinsonde

Sites

CHATHAM MA

GRAY ME

BROOKHAVEN NY

ALBANY NY



June 10  1999  0Z and 12Z  Upper Air Comparison

Wind Speed  (Green = RAMS Red = Rawinsonde)

BROOKHAVEN  NY ALBANY  NY GRAY  ME CHATHAM  MA

For each PAIR:       Left is 0Z Right is 12Z



July 17  1999  0Z and 12Z  Upper Air Comparison

Wind Speed  (Green = RAMS Red = Rawinsonde)

For each PAIR:       Left is 0Z Right is 12Z

BROOKHAVEN  NY ALBANY  NY GRAY  ME CHATHAM  MA



481- 3.9542+ 5.61023+ 1.294703_OKX

397- 4.3719+ 7.11116+ 3.054775_ALY

417- 4.7768+ 8.61185+ 3.954762_GYX

544- 4.3666+ 7.31210+ 2.114684_CHH

HOURS
AVERAGE
NEGATIVE

ERROR
M/SEC

HOURS
AVERAGE 
POSITIVE
ERROR
M/SEC

HOURS
AVERAGE

WIND SPEED BIAS 
METERS/SEC

RAWINSONDE
LOCATION

689- 56521+ 521210- 9.114684_CHH

643- 49542+ 551185- 1.154762_GYX

596- 50520+ 561116- 0.454775_ALY

580- 53443+ 541023- 6.194703_OKX

HOURS
AVERAGE
NEGATIVE

ERROR  DEG
HOURS

AVERAGE 
POSITIVE

ERROR   DEG
HOURS

AVERAGE
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COMPARISON STATISTICS  for RAMS 9 KM WIND FIELD 

COMPARED TO WINDS AT 7  UPPER LEVELS (Combined) at 4 RAWINSONDES



CONCLUSIONS (re: WIND-FIELDS)

1. RAMS 9 KM & 3 KM RE-ANALYSIS WIND FIELDS DO SEEM 
MORE REPRESENTATIVE OF MEASUREMENT DATA THAN 
AVAILABLE EDAS 80 KM ARCHIVED WIND FIELDS ( both on 
an hr-by-hr basis and climatologically) at many sites.

2. AS CONFIGURED AT PRESENT, RAMS DOES SHOW SOME 
WEAKNESSES: (comparing to ASOS & Rawinsonde measurements)  

a) SURFACE WIND SPEEDS AVERAGE LOWER THAN 
CORRESPONDING  ASOS  MEASUREMENTS

b) UPPER LEVEL WIND SPEEDS AVERAGE HIGHER
THAN CORRESPONDING  RAWINSONDE  
MEASUREMENTS

3. DOMAIN-WIDE BIAS IN SURFACE WIND DIRECTION IS LESS
FOR THE RAMS 3 KM & 9 KM RE-ANALYSIS THAN FOR THE 
EDAS ARCHIVED DATA.  Whether BIAS is direction specific or not  
and the REASONS for it have not yet been determined.



Initial Findings  re:  TEMPERATURE PREDICTIONS

SURFACE  TEMPERATURES ARE PREDICTED SOMEWHAT 
BETTER INLAND THAN AT LOCATIONS ALONG THE COAST

50-60% of PREDICTED  HRly SURFACE TEMPERATURES ARE 
WITHIN ABOUT 2  DEGREES C OF MEASURED on 03 GRID

(slightly better prediction during night-time hrs than daytime)

On average, over the entire domain, RAMS under-predicts surface
Temperatures (by up to 20 Deg F during the night/day transition 

period from 8am to 10am local time 

CAPE-COD & COASTAL ISLAND SITES BEHAVE DIFFERENTLY

(Some of these findings need to be confirmed over the full summer 
period )



CONTINUING FUTURE WORK with RAMS 1999 DATA

USING RAMS WIND-FIELDS FOR SUMMER 1999 in BACK-
TRAJECTORY SOURCE/RECEPTOR STUDIES

COMPARING CALPUFF MODEL RUNS DRIVEN BY  RAMS-03 & 
RAMS-09  WIND-FIELDS     to

CALPUFF MODEL RUNS using CALMET DERIVED WIND-FIELDS 
@ various  grid resolution  FOR THE SAME DOMAIN

More work on Upper Level Wind-Fields could be done

Additional work comparing Temperature Fields needs to be done

More analysis of coastal performance needs to be done

Analysis:

Air Quality Modeling:


